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(57) A connector for a flexible printed circuit or flexible fiat cable having exposed conductors comprises a 
housing and a holder assembly. The housing includes a cavity having a plurality of terminals 29 installed 
therein for receiving the holder assembly. The holder assembly includes a holder 7 around which the flexible 
printed circuit 14 or flexible flat cable is folded and a holding cap 8 which is clipped onto the end of the holder 
whereby the flexible printed circuit or flexible flat cable is held between the holding cap and the holder. The 
holding assembly is inserted into the cavity and the terminals are in electrical contact with the exposed 
conductors of the flexible printed circuit or flexible flat cable. The cap has apertures 22 through which the 
terminals protrude. 
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ELECTRICAL CONNECTOR FOR A FLEXIBLE PRINTED CIRCUJT 

Electrical connectors for flexible printed circuits 
(FPCs) or flexible flat cables (FFCs) generally comprise a 
housing having terminals mounted therein, and the flexible 
printed circuit is inserted into the housing so that the 
conductors of the flexible printed circuit make electrical 
connection with the terminals. Such a connector is 
described in EP-A-0239422 and is illustrated in Figure 6. 
In the connector of EP-A-0239422, the flexible flat cable 
is folded around an inserting and holding member having a 
wedging portion which is inserted into the housing between 
forked terminals which have sharp edges for cutting through 
insulation to contact the conductors of the flexible flat 
cable. The inserting and holding member has a locking 
projection which clips into a recess in the housing to lock 
the inserting and holding member in position. The locking 
projection is provided on the top of the connector. 

in the connector of EP-A-0239422, the assembly 
position is unstable at insertion of the locking member. 
The flexible flat cable must be held in the correct 
alignment as the locking member is inserted. This makes 
assembly difficult, and the flexible flat cable may be 
inserted such that the conductors are not correctly aligned 
with the terminals. In addition, if the folded over 
portion of the flexible flat cable is too long, it will Q 
interfere with the engagement of the locking projection 
with the recess in the housing. Also, if the connector of 
EP-A-0239422 is used with flexible printed circuit in which 
the conductors are already exposed and are more delicate, 
the conductors may be damaged by the wedging action of 
inserting the holder into the housing. 

According to the invention, a connector for a flexible 
printed circuit or flexible flat cable having exposed 
conductors comprises: a housing and a holder assembly, the 
housing including a cavity having a plurality of terminals 
installed therein for receiving the holder assembly, and 
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the holder assembly including a holder around which the 
flexible printed circuit or flexible flat cable is folded 
and a holding cap which is clipped onto the end of the 
holder such that, in use, the flexible printed circuit or 
flexible flat cable is held between the holding cap and the 
holder and such that where the holding assembly is inserted 
into the cavity the terminals are in electrical contact 
with the exposed conductors of the flexible printed circuit 
or flexible flat cable. 

The holding cap holds the FPC or FFC in position on 
the holder as the holding assembly is inserted into the 
cavity. This makes the connector easier to assemble as it 
holds the FPC or FFC in the correct position during 
insertion of the holding assembly. It also protects the 
exposed conductors from damage during insertion. 

Preferably, the holding cap includes a plurality of 
openings, through which the terminals contact the exposed 
conductors of the flexible printed circuit or flexible flat 
cable. The terminals may include spring contacts which 
contact the exposed conductors of the FPC or FFC, but 
preferably the terminals are shaped and the holding 
assembly is inserted between the terminals . Preferably the 
holding cap includes openings on both sides so that the 
terminals contact the exposed conductors on both sides. 

Preferably, the holding cap includes two side pieces 
which clip into engagement with two projections on the 
holder for holding the holding cap in position on the 
holder . 

The side portions protrude above and below the plane 
of the holder and may be used to align the FPC or FFC on 
the holder before the holding cap is clipped onto the 
holder . 

Alternatively, and more preferably, the connector 
further includes a sliding U shaped retainer having two 
substantially parallel arms which slide into two slots in 
one side of the housing to retain, in use, the holding 



* 



assembly and the flexible printed circuit or flexible flat 

cable in position. 

Preferably the holder includes projections on each 
side, positioned to engage with holes in the edge of the 
5 flexible printed circuit. These projections hold and ^align 
the flexible printed circuit folded around the holder 
during insertion into the holding cap. 

A preferred embodiment of the present invention will 
now be described with reference to the accompanying 

10 drawings in which: 

Figure 1 shows a side elevation of the components of 
a connector according to the present invention; 

Figure 2 shows the assembly of the FPC onto the holder Q 
of a connector according to the present invention; 

Figure 3 shows the assembly of the holder and the 
holding cap of a connector according to the present 

figures 4A and 4B are perspective and plain views of 
a connector according to the invention; 

Figure 5 is a cross-sectional view of a connector of 
the type shown in figure 6A with the holding mechanxsm 

oartially inserted; 

Figures 8A and 6B show a preaat condition of 
altarnativa u-sh.ped ratainara, tha assembly or the holding 
25 assembly, tha housing and tha sliding retainer of a 

connector according to tha present invention; v> 

Figure 7 shows a fully assembled connector according 
to the present invention; and 

Figure 8 shows a prior art connector. 
30 in the prior art connector of Figure 8. a 

fiat cable 14 is folded around an inserting and holding 
Be *ber 8 having a wedging portion 12 which is inserted into 
a cavity 5 in a housing 1 between forked terminals 4 which 
„ave sharp edges 20 for cutting through -sulation to 
35 contact the conductors 21 of the flexible flat cable 14. 
The inserting and holding *e»ber 8 has a locking P«^" n 
17 which clips into a recess 19 in the housing 1 to lock 



BNSDOCID: <GB 2360397 A__l_> 



4 ~ "'VI ABLE COPY 

the inserting and holding member 6 in position. The 
locking projection 17 is provided on the top of the 
connector . 

In the embodiments of the present invention as shown 
in rigures 1 to 7, a housing 1 has a plurality of shaped 
terminals 4 located therein. An FPC 14 is folded around a 
holder 7, and the holder 7 is inserted into a holding cap 
8 to form an FPC holding assembly which is inserted between 
the gripping springs of the terminals 4 inside the 
housing. Slots 22 in the holding cap 8 allow the terminals 
to contact the exposed conductors 21 of the FPC 14. A 
sliding U shaped retainer 30 having two substantially 
parallel arms slides into two slots 29 in the housing 1 to 
retain, the holder assembly 7, 8 and the FPC 14 in 
position. Openings 11 are provided in the housing for 
connection of the connector to a mating connector having 
pins which contact the terminals 4. 

Figure 2 illustrates how the FPC .14 is connected to 
the holder 7. A first set of holes at the edges of the FPC 
14 are aligned on locator tabs 23 on one side of the holder 
7. The FPC 14 is then folded over the holder 7 and a 
second set of locator tabs 24 on the other side of the 
holder 7 engage in a second set of holes 25 at the edges of 
the FPC 14. 

Figure 3 illustrates how the holding cap 8 is fitted 
over the holder 7 and the FPC 14. The holding cap 
comprises a U shaped parallel sided cover which fits over 
the holder 7 and FPC 14. Slots 26 are provided for 
accommodating the locator tabs 23, 24 for easy and correct 
position during insertion of the holder to the holding cap. 
Side pieces 27 of the holding cap 8 join the parallel sided 
and engage with two projections 28 on the sides of the 
holder 7. The projections 28 have ramped surfaces to allow 
the holding cap 8 to clip and lock into position over the 
holder 7 and the FPC 14. Slots 22 in the holding cap 8 
expose the conductors 21 of the FPC and allow access for 
contact with the terminals 4 in the housing 1. 



Figures 4 A and 4B show a connector on which grooves 52 
are formed on retainer 30 (figure 4B) the locator tabs 
23,24 projecting over the holder 8 pass through slots in 
housing 1 and into the grooves 52 and retainer 30. At 
5 least one flat portion 53 is provided in at least one of 
the grooves 52 so that the holder 8 is positioned into an 
pre-set connecting position in the state of that the 
retainer 30 is positioned in the housing 1 by engaging a 
projection 62 to a hole 60 of the housing 1 prior to 
10 movement of the retainer 30, later movement of the retainer 
30 to a position defined by engaging a projection 62 to a 
hole 61 drawing the holder 8 and FPC 14 into contact with 
electrical terminals 4. This ensures good electrical q 
connection without a user having to place excessive force 

15 on the assembly. 

Figure 5 shows the holder 8 in a pre-set position 
within the housing prior to closing movement of the 
retainer 30. As can be seen from this figure, the 
electrical terminal 4 is provided with a tounge 66 to lock 
20 it in the housing, the electrical terminal 4 is formed from 
a single plate of metal and is arranged in a gripping 
spring arrangement including a upper spring 63 and lower 
spring 64 and a slit 65 on side walls guiding holder 7 so 
that it provides good electrical contact with individual 
25 portions of the FPC 14 when the holding member 8 is fully 

engaged within the housing 1. O 
Figure 7 shows the fully assembled connector. 
As shown in Figure 6A, the holder assembly is then 
pushed into the back of the housing 1. A retainer 30 is 
30 pushed into its receiving slots 29 and retains the holding 
assembly 7, 8 and the FPC 14 in position, holding the 
terminals 4 in contact with the exposed conductors 21 of 
the FPC 14. 

As can be seen from figure 6A, the retainer 30 has a 
35 series of projections 40 on both its upper and lower inner 
surfaces. The projections 40 are positioned on the 
retainer 30 such that the retainer 30 can be inserted into 
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the housing 1 by passage of the projections 40 through 
notches 41. In this example the holder assembly has 
grooves 43 formed on the surface thereof and positioned 
such that, when the holder assembly is inserted into the 
housing 1, the grooves 43 engage with corresponding 
projections 40 and the holder assembly is held at an pre- 
set position by the flat portion 44 of groove 43. The 
grooves 43 are shaped such that further insertion of the 
retainer 30 urges the holder assembly into engagement with 
the terminals 4 in the housing 1. This ensures good 
electrical connection without a user having to place 
excessive force on the assembly. By careful selection of 
groove shapes it is possible also to provide withdrawal 
force by sliding the retainer 30 in the opposite direction. 
In this example the projections 41 have been shown on the 
retainer 30 and the corresponding grooves 43 on the holder 
assembly. 

However a configuration with groove on the holder 
assembly and projections on the retainer 30 is possible. 

Fig. 6B shows a connector similar to that of figure 
6A, but in which the retainer 30 is positioned outside of 
the housing 1, with retaining members 40 passing through 
grooves 41 in the housing 1 to provide a movement and 
locking function of the type described above. 



CLAIMS 



1. A connector for a flexible printed circuit or flexible 
flat cable having exposed conductors comprising: a housing 
and a holder assembly, the housing including a cavity 
having a plurality of terminals installed therein for 
receiving the holder assembly , and the holder assembly 
including a holder around which the flexible printed 
circuit or flexible flat cable is folded and a holding cap 
which is clipped onto the end of the holder such that, in 
use, the flexible printed circuit or flexible flat cable is 
held between the holding cap and the holder and such that 
where the holding assembly is inserted into the cavity the 
terminals are in electrical contact with the exposed 
conductors of the flexible printed circuit or flexible flat 
cable. 

2. A connector according to claim 1, wherein the holding 
cap includes a plurality of, through which the terminals 
contact the exposed conductors of the flexible printed 
circuit or flexible flat cable. 

3. A connector according to claim 1 or 2, wherein the 
terminals are gripping spring shaped and the holding 
assembly is inserted between the gripping springs of the 
terminals. 

4 . A connector according to the preceding claims , wherein 
the holding cap includes two side pieces which clip into 
engagement with two projections on the holder for holding 
the holding cap in position on the holder. 

5. A connector according to any of the preceding claims, 
wherein the holding cap includes slots which accommodate, 
in use, the locator tabs on the holder. 
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6. A connector according to any of the preceding claims , 
wherein the housing comprises a u-shaped retainer which 
engages, in use, with the holding assembly to retain it 
within the housing. 

7 . A connector according to claim 6, wherein the retainer 
has projections or grooves formed on at least one inner 
surface thereof for engaging, in use, with groove or 
projections on the holding assembly. 

8. A connector according to claim 7, wherein the 
projections and grooves are shaped such that sliding 
movement of the retainer with respect to the housing and 
holding assembly causes engagement of the projections and 
grooves and urges the holding assembly toward an engaging 
position within the housing. 

9. A connector according to claim 7 or claim 8, in which 
the projections or grooves are formed such that they 
prevent total insertion of the holding assembly until the 
retainer is moved from an open position to a closed 
position. 
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